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Abstract
Taylor, Colby Duncan. M.S. Psychology. The University of Memphis. December, 2012.
Examining the Effects of Instructions and Overt Timing on Curriculum-Based Measures
of Reading. Major Professor: Elizabeth Meisinger.

The purpose of this research was to examine whether variation in directions and timer
visibility affect oral reading performance on R-CBM reading probes. A sample of third–
grade students (N = 72) was randomly assigned to four experimental directions
conditions which emphasized participants doing their best, fastest, most accurate, or most
expressive reading. Results from the 4 (experimental directions) X 2 (timer visibility)
factorial ANOVAs revealed no differences across groups in the number of reading errors
made (i.e., miscues), the number of words read correctly per minute, or in how
expressively the participants read. Further, experimental conditions were not found to
account for performance differences on the Maze task. Results of this study indicate that
students are relatively impervious to variation in R-CBM instructions and timer visibility.
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Introduction
Oral reading fluency probes are perhaps the most well-known and frequently
utilized benchmarking tools in elementary schools. Given their role in an RTI framework,
results from curriculum-based measures of reading (R-CBM; Deno, 1985) are used to
monitor students response to intervention and may even be cited as diagnostic evidence
for a specific learning disability (SLD) in the areas of reading fluency, reading
comprehension, and basic reading skills (Kavale, Kauffman, Bachmeier, & LeFever,
2008; Wayman, Wallace, Wiley, Ticha, & Espin, 2007). R-CBM reading probes involve
asking students to read aloud from three grade appropriate passage for one minute each as
measures of oral reading fluency.
Oral reading fluency is defined triarchically as the ability to read with accuracy,
automaticity, and with appropriate expression, which is commonly referred to as prosody
(Kuhn, Schwanenflugel, & Meisinger, 2010). Importantly, reading fluency is a
combination of these three components, as assessing any component in isolation does not
fully depict fluency. Reading fluency is often conceptualized as the bridge between
decoding and reading comprehension and, therefore, it represents an essential academic
skill (Kuhn et al., 2010; Pikulski & Chard, 2005). As children become automatic readers,
attentional resources initially allocated to decoding unknown words may be used for
comprehension processes (LaBerge & Samuels, 1974). Consequently, instruction in the
early elementary school years focuses primarily on teaching students how to read (Chall,
1996). However, by fourth grade, children are expected to use their fluent reading skills
to acquire content area knowledge form text. Thus, dysfluent readers often fall behind
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their peers in multiple academic areas (Chall, 1996; Cromley, Snyder-Hogan, & LuciwDubas, 2010).
Given the ubiquity of oral reading fluency measures and their prominence within
the RTI framework, the technical adequacy of these assessments are of great importance.
When compared to other measures of reading fluency, R-CBM measures demonstrate
strong reliability, predictive power, and consistent correlations with other reading fluency
assessments (r >.70; Wayman, et al., 2007). High technical adequacy has allowed
researches to parse apart variance due to both internal and external factors. One study
found that 81% of variance between students' performances was due to student ability
(Poncy, Skinner, & Axtell, 2005). Approximately 10% of variance was attributed to
probe variability, whereas the remaining 9% was due to unknown sources. In addition to
student reading ability and passage difficulty, environmental variables may account for
some additional variability in student performance on R-CBM probes. Early developers
of CBM utilized a behavioral paradigm to understand student performance of reading
tasks. For example, these models often described teachers' pre-examination instructions
as antecedents (Roberts & Smith, 1980), and the students’ reading performance as
behavior and scores as consequences. Behaviorally-based CBM research in the late
1980s and early 1990s (Cone, 1988; Lentz, 1988; Shapiro, 1987) sought to isolate
antecedents and quantitatively measure their effects on student performance, both in
reading fluency and in other academic areas.
Derr-Minneci and Shapiro (1992) examined the effect of various antecedents on
R-CBM performance among third and fourth grade students. Students were found to read
significantly more words correctly when progress monitoring was administered by the
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children's teacher rather than by an unfamiliar school psychologist. When the teacher
was the administrator, students read significantly more words when seated at their own
desks than when assessed singularly at the teacher's desk. Differences along these
conditions affected one student’s score by 49 words read correctly, underscoring the
importance of environmental variables on student performances. The overt presence of a
timing device was also identified as an important setting antecedent (Derr-Minneci &
Shapiro, 1992). Students read more words correctly per minute on overtly timed
measures than on measures in which the timer was concealed. Similarly, another study
found that overt timing resulted in a higher percentage of correct answers on mathematics
CBM probes among eighth graders (Evans-Hampton, Skinner, Henington, Sims, &
McDaniel, 2002).
Research has demonstrated the importance of antecedents on student
performance, yet CBM instructions contain unspecific wording, especially when
compared to standardized tests of intelligence and achievement. Critics have argued that
a disjunction exists between the scientific community and reading assessment instrument
developers on the use of explicit instructions. Instances of validity and reliability
research sometimes beginning before instructions for reading fluency measures were
even developed led researchers to call for the establishment of an independent index for
reading assessment rule explicitness (Cone, 1992). Today, AIMSweb (Shinn & Shinn,
2002) and DIBELS (Good & Kaminski, 2002), the two largest producers of CBM
assessment materials, have nearly identical directions for their tests of oral reading
fluency.
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On AIMSweb and DIBELS oral reading probes, students are directed to do their
"best reading" (Shinn & Shinn, 2002; Good et al., 2004). This nebulous wording may
lead both students and examiners to wonder whether accuracy, speed, or expression is to
be emphasized. The AIMSweb manual attempts to clarify this ambiguity: "Everything
should be done to prepare students for their 'best,' not their fastest (reading). Timing
should be subtle and 'not in the students face.' Examiners should always emphasize 'best
reading,'" (Shinn & Shinn, 2002, p. 10). The manual goes on to address how examiners
should react to speed readers: "You may encounter some excellent readers who may view
R-CBM as a ‘speed reading test’ (i.e., they read the passage very fast and without
expression) in their first R-CBM testing. When this occurs, interrupt the student, saying,
'This is not a speed reading test. Begin again and be sure to do your best reading,’"
(Shinn & Shinn, 2002, p. 12). Additionally, assessors are often taught that it is best
practice to hold timing devices outside of children’s lines of sight. However, research
indicates that students perform better on overtly timed CBM assessments. The very
nature of R-CBM scoring logically seems to benefit speed readers over non-speed
readers, as students are scored on the words that they have read correctly at the end of
one minute. Directives that do not mention speed other than to discourage speed reading
seem to inhibit student reading performance, especially among more proficient readers
who might be capable of reading more rapidly if prompted.
Due to concerns about the obscure wording employed by R-CBM measures,
Colón and Kranzler (2006) endeavored to explore how more explicit instructions affect
student performance as measured by words read correctly per minute (WCPM) and
reading errors. Student performance on R-CBM probes was also compared to overall
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reading achievement as measured by the Woodcock-Johnson III (Woodcock, Mather, &
McGrew, 2001) Broad Reading Score. A sample of 50 fifth graders was simply asked to
“read” two R-CBM probes for the purpose of establishing baselines. The sample was
then split into two groups; both groups were asked to "Do your best reading" on two
probes and also to "Read as fast as you can without making mistakes," on two probes.
The only difference between the two groups was the counterbalanced order in which the
conditions were administered. All students were then administered selected subtests from
the WJ-III Achievement. Colón and Kranzler found significant results in that when
students were instructed to do their “fastest reading”, they read 10.65 more WCPM than
when asked to do their "best reading" and read 5.65 more WCPM than in the baseline
condition. It was also found that students read 2.56 more WCPM in the baseline
condition than when asked to do their "best reading". In examining errors significant
results were also observed. When students were asked to do their “fastest reading”, they
made 4.01 more errors than in the baseline condition and 2.57 more errors than when
asked to do their "best reading". Significant differences in errors were not found between
the “best reading” and baseline conditions. These results suggest that the standard RCBM directions (i.e., “Do your best reading.”) may not result in optimal reading
performance. However, the different instructions to which students were exposed did not
appear to differentially affect the relations between their R-CBM scores and WJ-III
Broad Reading Scores, which contained measures of decoding, word reading, and reading
comprehension.
Importantly, results from Colón and Kranzler’s (2006) study suggest that
variation in the wording of R-CBM directions impacts students’ oral reading fluency
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performance. However, the sample consisted of relatively older elementary school
students (i.e., fifth graders). Research in oral reading fluency indicates that oral reading
fluency measures are especially useful in identifying children at-risk for reading
problems around the second and third grades (Catts, Petscher, Schatschneider, Bridges, &
Mendoza, 2009). Further, accuracy and speed were confounded in their experimental
condition (i.e., “Read as fast as you can without making mistakes”) as well as through
one of the dependent variables (WCPM confounds speed and accuracy). This conflation
is potentially important, because research indicates that overemphasis on reading
accuracy may inhibit growth in reading speed and reading with expression (Share, 2008).
Lastly, prosody, an important aspect of oral reading fluency, and group equivalence of
reading ability were not addressed.
The purpose of this study was to examine the influence of several environmental
variables (i.e., verbal directions and timer visibility) on student performance during
R-CBM administration. These variables were conceptualized as antecedents of student
reading behavior, reflecting a behavioral paradigm. Further, a comprehensive definition
of reading fluency was utilized, such that the specific components of reading fluency
including speed, accuracy, and prosody were clearly reflected in both the experimental
directions and the dependent variables. In this study, participants were randomly assigned
to one of four experimental conditions that vary in the wording used in pre-assessment
directions. Students were read experimental directions that emphasize reading with speed,
accuracy, expression, or they were provided with the standard AIMSweb and DIBELS
directions (i.e., Do your best reading). Further, across all conditions half the students
were overtly timed, while the timing of the other half were done in a discrete manner.

6

Dependent variables include the number of words read per minute, the number of word
reading errors, prosodic ratings, and reading comprehension.
Although previous research demonstrated the importance of individual difference
variables such as reading ability as well as antecedents related to the immediate testing
environment and procedures, significant gaps in the literature exist. Specifically, this
study expands upon the existing literature, and the work of Colón and Kranzler (2006) in
particular, by (a) using a more indicative sample of students (i.e., third graders), (b)
representing all the components of reading fluency in the experimental directions and
outcome variables, (c) verifying group equivalence of reading ability, an important
individual level variable, and (d) including a timer visibility variable. Based upon
previous research, several specific hypotheses were made. It was hypothesized that, when
directions emphasized a particular aspect of fluency, performance would be maximized
for that component; however, this improvement may come at a cost to other aspects of
fluency (i.e., a speed–accuracy trade off). Therefore, it was also expected that students
would read with more speed in the “fastest” reading condition than in the standard
AIMSweb/DIBELS directions condition but with less accuracy. Additionally, it was
expected that the sample would read with less speed in the “most accurate” reading
condition than in the standard directions condition but with more accurately. It was
expected that the sample would perform similarly in the “most expressive” reading
condition when compared to the standard directions condition in both errors and words
read correctly per minute; however, prosodic reading was expected to be maximized in
this condition. It was further hypothesized that overt timing would result in more words
read (i.e., speed) and more errors (i.e., lessened accuracy) than covert timing across all
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experimental direction conditions in an effect similar to that elicited by the directions
emphasizing speed.
Oral reading fluency probes are popular progress monitoring tools due to
fluency’s close relation to reading comprehension (Fuchs, Fuchs, Hosp, & Jenkins,
2001). Reading comprehension is of special interest to both researchers and practitioners
because reading for understanding is essential for academic success, especially as
students transition to secondary school (Sweet & Snow, 2003). Given this importance,
whether a particular set of experimental directions maximizes the relations between
WCPM and reading comprehension was of special interest to this study. It was
hypothesized that conditions that emphasized speed (i.e., overt timing, the direction set
stressing speed) would yield the strongest correlation between WCPM and reading
comprehension, as increased speed would free attentional resources that may be allocated
for comprehension (LaBerge & Samuels, 1974).
Methodology
Participants
Participants consisted of 72 children enrolled in the third grade at a parochial
school in the midsouth region of the United States. All regular education third grade
students were eligible to participate in the study. The sample consisted of 56.9% girls
and race and ethnicity was 87.5% Caucasian, 5.6% Hispanic, 2.8% Asian, and 4.2%
Other. The average age of the sample was 8.97 years (SD = 0.47). Less than 1% of the
school population was eligible for tuition assistance. It is worth noting that, prior to this
study, the sample was naïve to both R-CBM instructions and procedures, as formal
benchmarking was not implemented in this school setting.
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Measures
Text reading fluency. AIMSweb R-CBM (Shinn & Shinn, 2002) requires
students to read aloud from three passages for one minute each. The probes range in
length from 250-300 words and are of the narrative genre. In use among third graders, the
AIMSweb probes have demonstrated alternate form reliability of .94 (Howe & Shinn,
2002) and test–retest reliability of .94 (Christ & Silberglitt, 2007). In addition to strong
reliability estimates, this measure has been shown to have high predictive validity of .68.69 among third graders on a measure of global reading performance (Hintze &
Silberglitt, 2005). The number of words read correctly (WCPM) was calculated for each
passage, and the median WCPM of the three passages was also calculated in keeping
with current R-CBM practice that dictates only the median WCPM passage be used for
progress monitoring. The accuracy, prosody, and speed results of this median passage
were used for statistical analyses and are described below.
Reading accuracy. As students read, the examiner recorded the number of oral
reading miscues made. A miscue is an error in reading resulting from a
mispronunciation, substitution, omission, or a pause exceeding three seconds. Dialectical
differences, self-corrections, repetitions, and additions to the text were not counted as
errors (Shinn & Shinn, 2002).
Reading prosody. The Multidimensional Fluency Scale (Rasinski, 1985;
Rasinski, Rikli, & Johnson, 2009) was used to rate the prosody of each passage. The
rubric consists of four levels and measures dimensions including phrasing and
expression, accuracy and smoothness, and pacing. Each dimension was given a
numerical, single-digit score ranging from 1 to 4, yielding a total score ranging from 4 to
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16, with higher scores indicating more expressive and proficient reading skill. A
correlation of .63 has been found between this scale and reading comprehension scores
among third graders. In addition, inter-rater agreement of .95 within 2 points has been
reported for this scale (Rasinski et al., 2009). An earlier version of this prosody rubric
demonstrated test–retest reliability of .90 and inter-rater reliability of .96 for a sample of
third graders (Rasinski, 1985).
Word reading fluency. The Test of Word Reading Efficiency (TOWRE;
Torgesen Wagner, & Rashotte, 1999) measures children’s ability to fluently (e.g., quickly
and accurately) read and decode words. The TOWRE is comprised of the Sight Word
Reading Efficiency and the Phonemic Decoding Efficiency subtests, which combine to
yield the Total Reading Efficiency composite. In the Sight Word Efficiency subtest,
children are provided a list of words from which they are asked to read aloud as many
words as they can in 45 seconds. The Phonemic Decoding Efficiency subtest requires
children to read aloud as many nonwords as they can in 45 seconds. The number of
words and nonwords read correctly is recorded, and the TOWRE yields standard scores
(M = 100, SD = 15) and percentile ranks. The Total Reading Efficiency composite was
used to establish group equivalence.
The manual reports test–retest reliability of .95 for children six to nine years of
age and an alternate-form reliability coefficient of .96 for 8 and 9 year olds for the Total
Word Reading Efficiency score (Torgesen et al., 1999). Further, the subsets composing
the Total Word Reading Efficiency score correlate robustly (.91-.92) with similar
measures of word reading (Torgesen et al., 1999). Previous research has found a close
relation between word level and text level reading fluency, even suggesting
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that these two skills represent a single construct in early elementary school-aged children
(Schwanenflugel et al., 2006).
Reading comprehension. The AIMSweb Maze task (Shinn & Shinn, 2002) is a
group administered cloze task. Students read silently from a narrative grade level
passage consisting of approximately 250 words. The first sentence was left intact;
thereafter every seventh word was replaced with a choice task (e.g., As the storm
approached, the boy saw (thunder, lightening, candy)), including a near distracter (i.e.,
thunder), a far distracter (i.e., candy), or the correct word (i.e., lightening). The students
had 3 minutes to complete the task. Cloze reading exercises analogous to the AIMSweb
Maze task have demonstrated alternate form reliability of .81 and positively correlated
with reading performance on standardized tests among second graders (Shin, Deno, &
Espin, 2000). Further, the maze task was found to predict growth in reading on
standardized tests among students in grades three through five (Fuchs & Fuchs, 1992).
In accordance with common scoring practice, the number of correctly circled items
subtracted from the total number of items yielded the Maze score used in the analyses.
Experimental Condition
All participants were randomly assigned to one of four experimental conditions:
control, speed, accuracy, and prosody. All students read aloud from the same series of
three grade level AIMSweb probes; however, the directions regarding how to read the
passages varied across each condition (see Appendix A). In the control condition, the
administrator read the directions as currently worded by AIMSweb (i.e., Do your best
reading). In the speed condition, directions emphasized reading the probes as quickly as
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possible (i.e., Do your fastest reading). In the accuracy condition, directions emphasized
making as few mistakes in reading the probes as possible (i.e., do your most accurate
reading). Lastly, in the prosody condition, the administrator read directions that stressed
reading the probes with as much expression as possible (i.e., Do your most expressive
reading). Directions were piloted on a small group of third grade students and teachers
separate from the experimental sample to ensure comprehensibility and ageappropriateness.
Students in the four experimental conditions were also randomly assigned into
two additional conditions, one in which the examiner overtly displayed that the
administration was being timed and another in which the examiner discreetly (i.e., held
the stopwatch beneath the table, out of the view of the participant) timed the
administration. A large digital stopwatch with a wide display was used in the overt
timing condition to ensure visibility.
Procedure
Data collection occurred in the spring of 2012. Written parental consent and child
assent were required for participation in the study. Parent consent forms were distributed
to students in third-grade regular education classrooms several weeks in advance of the
study. A small incentive was offered for students who returned completed forms (i.e.,
colorful pencils and erasers). Every parent consent form was returned and all children
assented to participation in the study.
Examiners consisted of School Psychology graduate students trained in
psychoeducational assessment. Prior to the study, each examiner practiced coding the
requisite measures from audio recordings of children’s reading until 95% agreement was
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achieved. Further, the first author observed administration on the first day to ensure
procedural adherence (95% administration integrity), using a modified AIMSweb
procedural checklist (see Appendix B; Shinn & Shinn, 2002). Children’s readings were
digitally recorded for data checking purposes, thus facilitating an additional check of
30% of the data for integrity after the data collection was completed.
Assessment was conducted across a two week period. During week one, all
participants first completed a group administered AIMSweb Maze task (Shinn & Shinn,
2002) as a measure of reading comprehension. This testing occurred within the regular
classroom setting. Next, the TOWRE (Torgeson et al., 1999) was individually
administered to establish equivalence of reading skills across experimental groups.
Participants’ standard scores from the Total Word Reading Efficiency composite were
used to place participants into quartiles. Participants from each quartile were then
randomly assigned to experimental conditions through an eight-way matching/blocking
procedure, ensuring equal group sizes (Howell, 2009; Keppel & Wickens, 2004). A oneway ANOVA was then be conducted to verify that groups were not significantly
different, F (7, 64) = 0.138, p = .995. The group equivalence and matching processes
necessitated that the TOWRE be administered in a separate, preceding administration to
the R-CBM probes. During week 2, participants read three AIMSweb R-CBM probes
using the directions corresponding to their experimental conditions. Both the TOWRE
and R-CBM passages were administered individually in a quiet location of the school
(e.g., an unoccupied classroom) during school hours.
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Results
Data Processing and Screening
Data for all dependent variables used in analyses were screened for missing data
points, outliers, distributional properties, and parametric assumptions. No out of range
data or missing data points were found. One outlier was identified in the miscue variable
(i.e., z-score > 3.29). Following the procedures outlined in Tabachnik and Fidell (2007),
this score was decreased to the level of the second highest score within the measure. All
skewness and kurtosis statistics fell within acceptable limits (i.e., less than 2.0;
Tabachnick & Fidell, 2007). Leven’s test for homogeneity of variance was not
significant, indicating that the assumption of homogeneity of variance was not violated.
Additionally, all R-CBM protocols were checked for accuracy as well as one-third of all
audio recordings for both examiners by a blind reviewer. Discrepancies were resolved by
consensus decision between the examiners and the reviewer.
Descriptive Statistics
Descriptive statistics and correlations for all variables across experimental
conditions are provided in Table 1. Total words read, regardless of whether they were
correct, were recorded along with WCPM so as not to confound speed and accuracy.
However, during data entry it became evident that these scores were remarkably similar
and indeed a strong, statistically significant relation (r = .998, p < .001) was found.
Therefore, to be consistent with the school psychology literature WCPM rather than total
words read was used in subsequent analyses. On average, participants’ performance on
the normative measure of word reading fluency fell in the above average range and
showed evidence of a somewhat restricted range (TOWRE M = 116.14, SD = 10.74).
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These results suggesting that the students participating in this study were generally
skilled readers. As would be expected, moderate to strong positive correlations existed
between most of the reading measures. However, the only variable found to be associated
with accuracy (i.e., miscues) was reading prosody as measured by the Multidimensional
Fluency Scale, and that relation was negative. Although expressive readers also made
fewer errors, the number of miscues was not associated with reading comprehension and
other aspects of reading fluency.
Analyses of Variance
A series of 4 (experimental directions) X 2 (timer visibility) ANOVAs were
conducted for the three dependent variables separately (i.e., WCPM, miscues, and
prosody) with the purpose of determining whether these variables were influenced by
differences in verbal instructions or timer visibility. All results were non-significant at
the p < .05 level. Means and standards deviations for experimental conditions are
provided in Table 2.
In analyzing WCPM, no main effect was observed for experimental directions, F
(3, 64) = 0.14, p = .560, 2 = .006, or for timer, F (1, 64) = 0.39, p = .223, 2 = .006.
Further, no interaction was found between the experimental directions and timer
variables, F (3, 64) = 0.17, p = .919, . 2 = .008. In analyzing the number of reading
miscues committed, there was no significant interaction between the experimental
conditions and timer variables, F (3, 64) = 1.66, p = .185 , 2 = .072. No significant main
effects for miscues committed were found for experimental condition, F (3, 64) = 0.86, p
= .696, 2 = .039, or for timer, F (1, 64) = 1.05, p = 4.84, 2 = .016. In analyzing prosody
scores, there was no significant interaction between the effects of experimental conditions
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and timer variables, F (3, 64) = 1.13, p = .343, 2 = .050. Main effects analyses did not
reveal differences between prosody scores for experimental conditions, F (3, 64) = 0.35,
p = .817, 2 = .016, or for timer conditions, F (1, 64) = 0.19, p = .711, 2 = .003.
Essentially, the ANOVA analyses were non-significant, indicating that both experimental
directions and timing conditions no discernible effect on students’ WCPM, miscues, and
prosody.
Comprehension
A series of Pearson product-moment correlations were conducted to determine the
relationship between WCPM, the primary outcome measure of R-CBM, and the number
of comprehension questions answered correctly, the primary outcome measure of the
Maze task, for each experimental direction condition and timer condition separately.
Unsurprisingly, WCPM and Maze task performance were positively correlated for three
of four experimental conditions and both timer conditions. Significant correlations (2 –
tailed) were found between reading comprehension as measured by the Maze task and
WCPM in the control (r = .63, p < .01) speed (r = .47, p < .05), and prosody (r = .58, p <
.05) conditions, but not for accuracy (r = .25, p > .05). However, correlation coefficients
across the control, speed, and prosody instructional conditions were found not to
significantly differ from one another following Fisher’s r-to-z transformations (i.e., z ≤
0.63, p > .05). Significant correlations were also found between WCPM and reading
comprehension for the overt timing (r = .43, p < .001) and covert timing condition (r =
.57, p < .001). Again, a significant difference between these two correlation coefficients
was not observed (z = 0.76, p > .05). Overall, these results indicate that verbal
instructions and timing visibility make no discernible impact on the strength of the
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relation between R-CBM WCPM and reading comprehension performance on the Maze
task.
Discussion
Research in the 1980s and 1990s used a behavioral paradigm to explore the
effects of antecedents and setting variables on student assessment performance in CBM.
More recently, Colón and Kranzler (2006) expanded this research into the area of RCBM by modifying verbal instructions prior to administration to examine effects on
reading performance. The present study builds upon this research foundation through
investigating whether modifying directions and timer visibility affect R-CBM
performance in a sample of third–grade students. Further a comprehensive, triarchic
definition of oral reading fluency was used as a framework for designing the study, which
is built upon automaticity, accuracy, and prosody. Overall, results from this study
suggest that children’s performance on R-CBM probes is relatively robust to variation in
directions and to the visibility of timing device.
No significant differences for oral reading performance (i.e., WCPM, number of
miscues, and prosodic ratings) were found across experimental directions or timer
conditions. These results are in direct contrast to that of Colón and Kranzler (2006), who
found significant differences between baseline, best reading, and fastest reading
directions for all conditions for WCPM and for all but the baseline-best comparison for
miscues. These disparate findings could be attributable to methodological differences
across the two studies. The studies primarily differ in that Colón and Kranzler utilized a
sample consisting of 50 fifth grade students, while the present study uses a sample
consisting of 72 third grade students. This distinction is important in that older children
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may be more sensitive to variation in directions and therefore better able to modify their
reading styles accordingly. Further, the present study addressed group equivalence by
using the TOWRE to safeguard against variance (i.e., that caused by general reading
ability) so that the effects of the manipulated variables could be further isolated. Group
equivalence was not an issue in the repeated measures methodology of the Colon and
Kranzler study as participants effectively served as their own controls. However, despite
the counterbalancing of experimental conditions in the Colon and Kranzler study, all
participants received the baseline condition first, which simply asked students to read
from the passage. It is possible that contextual factors influenced participants’ reading
(e.g., participants may have attuned to the differences in wording between the baseline
and experimental directions and varied their reading styles accordingly).
Despite these disparate findings, some patterns were apparent across the studies.
Both studies did find significant correlations between WCPM and performance on higher
order reading tasks among certain experimental conditions. This pattern emerged despite
the fact that we used the Maze task as a general reading outcome measure, whereas Colón
and Kranzler used Broad Reading scores from the WJ-III Tests of Achievement.
Moderate to strong positive correlations existed between oral reading performance and
the general reading outcome measure for both experimental directions conditions in the
Colón and Kranzler study, whereas in the present study moderate to strong positive
correlations were found for all experimental directions conditions with the exception of
the directions emphasizing accuracy.
Interestingly, the number of errors made by readers (i.e., miscues) was not
significantly correlated to performance on the TOWRE, WCPM, or performance on the
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Maze task. Further, the experimental directions condition encouraging accurate reading
was the only condition in which WCPM was not significantly related to performance on
the Maze task. That significant positive intercorrelations existed between WCPM, the
TOWRE, and the Maze is unsurprising, as all contain timing elements and only take into
account words/responses correctly produced. The findings of the present study support
the use of WCPM as the most widely used outcome metric of R-CBM, as WCPM had
significant positive correlations with prosodic reading and performance on the Maze and
TOWRE. Given that miscues did not show meaningful relationships with other measures
of reading in this study, our results further support the scoring convention of not
penalizing miscues and only recording their occurrences for qualitative analyses.
The relationship between reading prosody and text reading proficiency remains
intriguing. Speed is inherent to prosody, as children that cannot read with speed often
lack expression because they read in robotic tones as they struggle through the text with
staccato intonation (Schwanenflugel, Hamilton, Kuhn, Wisenbaker, & Stall, 2004).
Intuitively, high prosody would seem to indicate not only that a student can successfully
read a text aloud, but would also implies some level of comprehension, since at least a
rudimentary understanding of the text would be required for appropriate inflection.
Prosody was the only dependent variable to significantly correlate with all other measures
of reading used in this study. Given this finding, the addition of a prosody measure to RCBM might yield useful information and further bridge the relationship between oral
reading fluency and comprehension. While there does appear to be a relationship between
oral reading fluency, prosody, and reading comprehension, overt timing and covert
timing do not appear to affect students’ oral reading fluency.
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Anecdotally, examiners in our study observed that participants would often adjust
their reading styles to the experimental instructions for the first sentence of reading for
each passage (e.g., if a participant was in the fastest reading condition, he/she would read
the first sentence of the text extremely quickly, take a deep breath, and read the
remainder of the text at normal speed). Examiners hypothesized that, although
participants would adhere to the instructions, they became so engaged in passages that the
directions became irrelevant and they simply read the passages as best that they could.
Limitations and Future Directions
Several limitations and future directions of this work warrant discussion. Our
participants performed well above average on all measures administered during the study.
According to national grade-based norms for oral reading fluency (i.e., Hasbrouck &
Tindall, 2006) third graders on average read 107 words correctly per minute during the
spring benchmarking period, whereas participants in the present study read on average
147 words correctly per minute, placing the average performance of our participants
above the 75th percentile. Furthermore, the average performance on the TOWRE was a
full standard deviation above the mean. However, one would expect such a high
achieving sample to be especially attuned to instructional prompts, even more so given
that this sample had never participated in curriculum-based measurement programs prior
to this study, making participants naïve to the instructions.
Additionally, the race and ethnicities of students in the present study were not
diverse in regard to racial/ethnic group membership or socioeconomic status. This
limitation is relevant as research has consistently found demographic distinctions to be
linked to differences in reading performance (Aikins & Barbarin, 2008; Kieffer, 2012).
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Although research indicates that reading fluency is extremely important to third graders,
only one grade was examined in the present study. Older readers may be more
susceptible to variation in directions. It is also possible the statistic power was not
sufficient to detect group differences. However, an a priori power analysis (G*Power 3;
Buchner, Erdfelder, & Faul, 1997) was conducted using the effect sizes from the Colón
and Kranzler (2006) study as a guide, and a sample size of between 60 and 100 was
determined as necessary for the planned analyses. Given the extremely low F values and
effects sizes found in our study, it seems unlikely that the sample size was at fault in
failing to find effects sizes comparable to those of Colón and Kranzler. Therefore,
additional research with more larger, heterogeneous samples in terms of race and
ethnicity, reading ability, and age could provide further elucidation as to whether certain
students are more susceptible to changes in directions than others.
Conclusion
Instructions that prompted participants to read with speed, accuracy, prosody, or
to simply to do their best reading did not lead to differences in oral reading performance,
even as measured by variables reflecting these aspects of fluency. It has been our
experience, unfortunately, that school personnel do not always strictly adhere to the
standard R-CBM administration procedures. Therefore, these results may be viewed as
encouraging to practitioners and researchers, as students appeared largely impervious to
variation in directional prompts and timer visibility. Although experimental directions
and timer visibility, the behavioral antecedents of interest in this study, appear not to
affect oral reading fluency performance (i.e., miscues, WCPM, or prosodic ratings) or the
strength of the relation between oral reading as measured by WCPM and reading
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comprehension, to what extent this robustness generalizes to other populations and
antecedents remains to future research. However, reading performance in the context of
this study implies that the current directions employed by AIMSweb and DIBELS (i.e.,
those that ask students to “Do your best reading”) are adequate.
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Appendix A
Table 1
Descriptive Statistics and Correlations

Variable

M

SD

1

2

3

4

1. TOWRE

116.14

10.74

---

2. WCPM

147.40

34.95

.74**

---

3. Miscues

2.61

2.93

-.07

.01

---

4. Prosody

13.21

2.18

.60**

.64**

-.36**

---

5. MAZE Correct

21.31

5.69

.54**

.50**

-.05

.48**

5

---

Note. TOWRE data represent aged-based standard scores on the Total Reading Efficiency composite (M= 100, SD = 15).
Other data represent raw scores. WCPM refers to the number of word read correctly per minute.
*p < .05. **p < .01.
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Table 2
Descriptive Statistics for Experimental Conditions
Experimental
Directions

WCPM

Miscues
M

Prosody

M

SD

SD

M

SD

Control (n = 18)

145.72

44.85

1.94

2.04

12.83

2.09

Speed (n = 18)

144.94

35.56

2.33

1.97

13.16

2.23

Accuracy (n = 17)

151.71

29.66

2.72

2.87

13.50

2.09

Prosody (n = 19)

147.16

30.26

3.44

2.89

13.33

2.40

Overt Timer (n = 37)

150.03

38.70

2.97

3.55

13.31

2.13

Covert Timer (n = 35)

144.92

31.33

2.27

2.19

13.11

2.25

Timer Visibility
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Appendix B
Control Condition
"When I say 'Begin' start reading out loud at the top of this page. Read across the
page (demonstrate by pointing). Try to read each word. If you come to a word you don't
know, I'll tell it to you. Be sure to do your best reading. Are there any questions? (Pause).
Begin."
Speeded Condition
"When I say 'Begin' start reading out loud at the top of this page. Read across the
page (demonstrate by pointing). Try to read each word. If you come to a word you don't
know, I'll tell it to you. Be sure to do your fastest reading, meaning that you should read as
many words as you can, as fast as you can. Are there any questions? (Pause). Begin."
Accuracy Condition
"When I say 'Begin' start reading out loud at the top of this page. Read across the
page (demonstrate by pointing). Try to read each word. If you come to a word you don't
know, I'll tell it to you. Be sure to do your most accurate reading, meaning that you should
try to make as few mistakes as you can and read as correctly as possible. Are there any
questions? (Pause). Begin."
Prosodic Condition
"When I say 'Begin' start reading out loud at the top of this page. Read across the
page (demonstrate by pointing). Try to read each word. If you come to a word you don't
know, I'll tell it to you. Be sure to do your most expressive reading, meaning that you
should read in a lively voice, as if you were telling a story to someone. Are there any
questions? (Pause). Begin."
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